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Egg  of  a  powder  post  beetle,  lyct us  piaricnilis ,  In  pcre  of 
wood;  pore  opened  to  show  egg.  Highly  magnified.  {After 
Snyder) . 


Larva  of  a  powder  post  beetle  en¬ 
larged.  (Xfted  Craighead  and 
Boring) 


winged  ad^lr  cf  a  powder  posf  beetle 
iyciu*  planleMlls.  (jrtatly  en¬ 
larged.  (Af'er  Snyder) 
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Mr.  R.  H.  Smith,  Jntonologist  of  the  Department  of  Agriculture'*  Bureau 
of  Intomology  end  Plant  Quarantine,  Agricultural  Research  Center,  Beltsvllle, 
Maryland,  visited  this  activity  on  6  and  7  December  1949  for  conference  and 
consultation  on  the  prohlea  of  infestation  of  pallets  and  other  hardwood  im¬ 
plements  by  the  Lyctus  Powder-Post  Beetle. 

During  his  visit,  Mr.  Smith,  along  with  Messrs.  Toscano  and  Brennan  of 
this  activity' 8  engineering  staff,  made  a  survey  of  reoresentatlve  storage 
areas  at  BSD  Bayonne  to  determine  the  degree  of  infestation  by  Lrctus. 

The  following  report  is  divided  into  two  partst  the  first  oart  containo 
background  Information  on  the  Lvctus  Beetle,  its  life  and  activities,  end 
proposed  methods  of  control.  Much  of  this  Information  was  drawn  from  cur¬ 
rent  reports  submitted  to  the  Department  of  the  Ar^y  by  the  Bureau  of  Bntom- 
ology  and  Plant  Quarantine  on  research  work  done  by  the  latter  in  cooperation 
with  the  Corps  of  Boginsers;  the  second  part  contains  details  of  the  findings 
of  the  survey  along  with  comments  and  recommendations. 


I.  BIOLOGY: 


Th«  Powder  Post  beetle,  Lyctus  planlcollls.  lea  email  member  of 
the  order  Coleoptera  measuring  about  3/16  inches  in  length  (adult) 
and  are  reddisn-brown  to  nearly  blac!=.  The  adult  females  lay  their 
eggs  in  the  pores  of  suitable  wood,  and  tha  larvae  which  hatch  from 
them  are  small  (up  to  1/6  inch  in  length)  white  grubs.  The  larvae 
burrow  through  the  wood  parallel  to  the  grain,  digesting  the  wood 
to  a  fine  flourlike  powder.  The  larvae  winter  in  the  wood,  chang¬ 
ing  to  pupae  (the  resting  stage)  early  in  the  spring.  During  the 
pupal  stage  the  metamorphosis  occurs,  and  in  late  spring  or  early 
summer  the  adult  beetles  emerge  and  fly  about.  The  Adult  females 
soon  lay  their  eggs  and  die. 
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In  buildings  such  as  warehouses,  the  life  cycle  may  be  less  than 
the  ten  to  twelve  months  usual  in  natural  out-of  doors  conditions 
and  frequently  several  staggered  cycles  may  be  co-existent. 

« 

Under  ideal  laboratory  conditions  a  single,  non-recurrent  life 
cycle  has  been  obtained  in  nine  weeks. 

II.  HOM.QOI: 

1.  Geographical  distribution  - 

Lyctus  planlcollis  is  found  in  most  temperate  zones  of  the 
world  such  as  the  United  States  and  Australia. 

In  the  United  States,  no  section  of  the  country  is  complete¬ 
ly  free  from  the  insect.  The  far  northern  states,  however,  suffer 
less  since  an  extremely  cold  winter  may  kill  the  larrae  in  wood 
which  is  out-of-doors.  A  subsequent  summer  may  bring  a  re-infeet- 
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ation,  and  larvae  which  are  in  building*  are  usually  able  to  emerge  a* 
source*  of  re-infestation  for  wood  which  wa*  exposed  to  the  cold.  Dam¬ 
age  has  been  recorded  as  far  north  as  the  state  of  Maine.  The  southern 
parts  of  the  United  States,  with  their  more  favorable  climate  do  not  seem 
to  produce  a  beetle  of  higher  virulence  or  of  greater  destructive  poten¬ 
tial. 

2.  Susceptible  woods  - 

lost  domestic  hardwoods,  including  hickory,  ash,  oak,  elm,  birch, 
beechr  walnut,  maple,  cherry,  locust,  sassafras,  orange,  persimmon,  and 
osage  orange  are  subject  to  damage. 

The  attack  of  the  beetle  is  limited  to  seasoned,  sapwood  por¬ 
tions  of  the  various  species  which  contain  considerable  amounts  of  starch. 

The  moisture  content  of  the  wood,  if  below  the  fibre  saturation 
point,  does  not  appear  to  affect  the  degree  of  susceptibility.  It  has 
been  recently  frund  that  successful  attack  can  be  made  in  wood  of  ex¬ 
tremely  high  starch  content  when  the  moisture  content  is  below  9ft  but 
ordinarily  successful  attack  does  not  occur  below  a  moisture  content  of 
6  to  9ft. 


York  done  by  both  Australian  and  American  entomologists  has 
proven  that  regardless  of  other  satisfactory  conditions,  Lrctus  will 
not  attack  wood  which  is  low  in  starch  content. 

lot  such  is  known  of  the  bio-chemistry  of  starches  in  wood.  Ob¬ 
servation,  however,  has  led  to  the  theory  that  starches  are  etored  by  a 
living  tree  In  the  branches  and  the  outs'*  portions  of  the  trunk,  and  that 
this  starch  is  most  abundant  Just  prior  to  and  during  the  winter  (dormant) 
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state.  The  concentration  of  stored  starches  Is  a  max  ilium  In  the  sub-cam- 
blal  parenchymous  tissue  and  decreases  rapidly,  in  mature  trunks,  reaching 
a  non- susceptible  level  near  the  eighth  previous  annular  ring  (fifth  in 
oak,  tenth  in  hickory).  This  latter  data,  however,  has  been  obtained  from 
a  limited  number  of  trees  so  it  may  not  be  applicable  if  a  more  intensive 
study  were  made.  In  branch  wood,  however,  the  concentration  of  starch  may 
be  higher  at  all  points  and  in  small,  new  aerial  growth  it  may  be  oersls- 
tently  high  through  the  entire  cross  section. 

The  starches  which  are  contained  in  a  living  tree  are  subject  to 
numerous  ohysico-chemical  conditions  which  may  alter  their  chemistry  to 
such  an  extent  that  they  will  not  suooort  hyctus  infestations.  It  has 
been  found  th"t  the  conditions  to  which  a  tree  is  exnosed  after  cutting 
have  many  and  various  effects  on  the  starch  content  of  the  wood.  An 
ash  tree  found  by  test  borings  to  contain  an  unusually  great  amount  of 
starch  was  cut,  branched,  °nd  allowed  to  air  dry  to  the  fibre  satur¬ 
ation  point,  was  found  to  contain  practically  no  starch  after  it  was 
sawed  in  the  spring  of  the  year. 

The  increased  dsemuai  for  wood  in  recent  years  has  led  to  the 
practice  of  utilising  small  trees  and  those  o.arts  of  large  trees  which 
were  formerly  discarded.  The  high  starch  content  oortion  of  a  tre*  hole 
may  ccmorise  only  the  outer  inch  (measured  radially)  but  a  x  4"  made 
from  a  five  inch  tree  would  contain  susceotible  wood  while  a  sim¬ 
ilar  timber  taken  from  an  8  to  1?  Inch  tree  might  contain  no  sueceot- 
ible  wood.  Similarly,  a  board  made  from  a  slab  or  having  considerable 
wane  might  be  lOOi  susceotible. 
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3.  Parasite*  and.  Predators  - 


At  least  one  natural  parasite  Is  known  to  exist.  This  Is  a  saall 
waso-llke  Hymenopteral  braconid,  Mono  lens  Lyctl  cress,  which  kills  the 
Iarctus  In  the  wood  by  depositing  eggs  In  or  near  the  larrae.  The  eggs 
of  the  Monolexlg  hatch  Into  larvae  which  attack  the  Lyctus  larrae  and 
eventually  oass  through  the  pupal  stage  and  eaerge  as  adults. 

The  presence  of  this  enemy  of  Lyctus  is  not  readily  discernible 
until  after  the  first  emergence  of  the  adult.  At  th*t  time,  the  ores- 
ence  of  minute  holes  (about  ,0?f*  inches  diameter)  'n  th«  wood  betray 
the  activity  of  the  Monolezls  parasite. 

Although  the  Monolexis  does  oroduce  emergence  holes,  often  in 
considerable  numbers,  the  structural  damage  is  usually  small.  The 
presence  of  this  Parasite  does  not  preclude  Lyctus  damage  because  by 
the  time  the  Monolexlg  reaches  such  a  point  that  the  Lyctus  is  endan¬ 
gered.  severed  seasons  may  have  elaosed  and  Lyctus  has  done  ite  damage. 

A  oredator  Tarsostenus  Unlvittatus  Rossi  Is  abundant  and  can  cause  ap¬ 
preciable  reductions  in  Lyctus  population.  It  is  a  beetle  about  the  sire 
of  Lyctus.  Both  the  adult  and  larval  st^ge  are  oredaceou*. 

III.BIMPIAL  TBKATMIHT: 

1.  Submergence  In  water  - 

If  infestAd  wood  in  completely  submerged  in  water  for  a  oeriod 
of  time  long  enough  to  saturate  all  Portions  of  the  wood,  the  larvae 
of  the  Lyctae  will  be  killed.  Submergence  for  a  oeriod  of  four  month* 
or  over  will  render  the  wood  immune  to  attack  by  converting  or  leach- 
1b*  out  the  starch  in  the  wood. 


m 
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2.  Stealing  - 


Treating  infested  stock,  at  either  atmospheric  or  higher  pres¬ 
sure,  in  a  kiln  at  a  temperature  of  130°  F.,  by  introducing  lire  steam 
is  an  effective  remedy.  Wood  should  he  treated  for  two  hours  oer  inch 
of  thickness  after  all  parts  hare  reached  the  ambient  temperature. 


Steaming  may  also  become  a  preventative  measure  if  the  treat- 
u?nt  is  made  at  such  temperatures  and  pressures  and  for  such  lengths 
of  tins  as  to  alter  the  chemistry  of  the  wood  starches. 


> 


Weakening  and  discoloration  of  the  wood  may  result  from  steaming 
thus  making  this  process  generally  Impractical. 

3.  Kiln  Drying  - 

Subjecting  seasoned  wood  to  a  temperature  of  180°  F.  in  dry 

0  I 

kilns  is  also  an  effective  remedy.  Lyctus  are  able  to  survive  the  com¬ 
mercial  dry-kiln  processes;  it  is  necessary  to  extend  these  processes 
by  raising  the  kiln  temperature  to  180°  7 .  for  a  short  period  just  prior 
to  removal. 


If  the  elevated  temperature  is  not  maintained  for  longer  than  an 
hour  the  mechanical  properties  of  the  wood  will  not  be  impaired.  However 
kiln  drying  of  hardwood  will  not  usually  prevent  subseouent  attack  by 


4.  Fumigation  - 

A  thoroughly  effective  remedy  for  Lyctus  infestation  is  fumigation 
at  both  «tmosoheric  and  lower  oressure  with  methyl  bromide  or  Acrylon  (a 
mixture  of  acrylonitrile  and  carbon  tetrachloride).  Large  ouantities  of 
tool  handle  stock  and  Army  cots  were  recently  fumigsted  under  tarpaulins 
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by  the  Army  Jngineers  with  excellent  results.  Three  to  four  pounds  of 
■ethyl  bromide  oer  thousand  cubic  feet  of  «pace  was  adaltted  and  al¬ 
lowed  to  remain  72  boars.  At  the  end  of  this  time  no  lire  Lyctas  were 
found  and  evidence  was  found  that  a  minor  infestation  of  bostrichid  had 
been  eliminated. 

Fumigation  with  either  methyl  broaide  or  Acrylon  it  only  re- 
■edial  and  will  provide  no  protection  against  subsequent  attacks. 

5.  Chemical  dips  and  sprays  - 

Chemical  dins  and  sprays  offer  what  is  probably  the  best  pros¬ 
pect  for  the  control  of  Lyctus,  Many  of  the  chemicals  which  nay  be  ef¬ 
fectively  used  as  remedial  measures  are  of  such  nature  that  their  bio¬ 
cidal  properties  are  retained  and  they  continue  to  be  effective  as 
prevent atlves  against  subsequent  reinfestation. 

The  Department  of  Agriculture  has  been  conducting  extensive 
tests  on  remedial  chemicals  for  the  past  four  years.  To  date,  two 
general  groups  of  treatments  have  been  effective?  toxics  in  petro¬ 
leum  solvents  and  petroleum  base  solvents  alone.  A  third  group  has 
been  generally  poor:  aqueous  solutions,  suspensions,  or  emulsions  of 
toxics.  There  are,  of  course,  exceptions. 

Appendix  A  lists  some  of  the  compounds  and  mixtures  which  have 
besn  tested  or  are  under  test.  It  should  be  noted  that  many  of  the 
treatments  listed  also  appear  in  Appendix  B  as  preventatlves.  This 
is  because  of  their  retention  of  biocidal  properties  over  a  period  of 
time  longer  than  that  required  to  kill  the  larvae  already  present  in 
the  wood. 
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Then  remedial  treatments  are  applied  after  emergence  holes  hare 
appeared,  the  effect  it  usually  more  narked.  This  is  presumably  due  to 
the  more  complete  peastratien  afforded  by  the  holes.  Penetration  of  un- 
iafetted  wood  by  liquids  is  a  subject  of  controversy.  The  depth  of  pene 
tration  is  dependent  upon  the  porosity  of  the  wood,  the  noisture  content 
the  temperature ,  viscosity,  and  osaotic  pressure  of  the  liquid  as  veil 
as  the  hydrostatic  pressure  present  during  application.  Colloids,  sus¬ 
pensions,  and  emulsions  present  a  different  problea,  namely,  particle 
else.  Generally,  it  is  advantageous  to  have  a  solution  with  lov  vis¬ 
cosity  and  high  osaotic  pressure.  Such  solutions  are  characterized  by 
the  use  of  solvents  such  as  deobase  and  xylene. 

Since  remedial  treatments,  per  se,  offer  no  protection  against 
subsequent  relnfestatlon,  the  use  of  a  preventative  which,  is  also  of¬ 
fset  i vs  as  a  remedy  it  preferred. 


IT.  SngjEAIflg  SSSAUfflSifii 

Those  treatment*  which  prevent  attack  by  Lrctus  can  be  divided  Into 
two  categories!  thoss  treatments  which  rely  on  toxics  or  repellents 
that  deter  oviposit  ion  and  thoee  treatments  which  render  the  wood  im¬ 
mune  by  making  It  an  unsuitable  medium. 

1.  Sspellafetj  - 

One  of  the  oldest  preventative*  used  in  the  control  of  Lvctus 
is  coal-tar  ereoeote.  Thle  it  both  a  preventative  and  remedial  measure 
and  hae  been  employed  successfully  in  many  applications.  lowsver,  the 
rssldoal  brown  stain  and  odor  limit  ths  flald  of  uses  for  ersosots. 
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Where  the  wood  wee  to  he  used  in  finished  products  (furniture, 
etc.)  fillers  or  oaints  were  used.  This  treatment  was  intended  to  fill 
the  pores  of  the  wood  and  prevent  oviposltion.  Such  things  as  varnish, 
shellac,  paraffin,  holled  linseed  oil  and  lacquers  give  a  certain  degree 
of  protection  hut  are  generally  unreliable  because  any  minute  hole  or 
abrasion  will  permit  initial  oviposltion  and  the  emergence  holes  will 
provide  fertile  spots  for  subsequent  Infestations. 

As  previously  mentioned,  the  increased  use  of  susceptible  wood 
during  the  war  years  made  the  problem  more  acute  and  great  quantities 
of  work  have  gone  into  the  development  of  suitable  treatments. 

The  pyctus  problem  was  great  in  Australia  where  most  of  the 
native  woods  are  highly  susceptible.  The  Queensland  Forest  Service  co¬ 
operated  in  the  development  of  an  effective  treatment  which  involved  dip¬ 
ping  boards  fresh  from  the  saw  in  a  hot  solution  of  borax  or  boric  acid. 
While  effective,  this  treatment  was  not  permanent;  the  borax  compound  is 
water  soluble  and  will  leach  out.  Also,  the  dip  must  be  applied  hot 
while  the  boards  are  freshly  sawn  These  points  make  the  process  unduly 
costly. 


With  the  development  of  new  insecticides  such  as  DDT  and  benzene 
hexachlorlde  the  researchers  have  turned  their  attentions  in  tfccss  dlrec 
tlons. 


The  United  States  Department  of  Agriculture  has  been  conducting 
tests  on  various  chea'  'al  dips  and  sprays  for  about  three  years.  Appen¬ 
dix  B  gives  a  Partial  list  of  the  formulations  tested  or  under  test. 
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Only  Incomplete  results  are  available  at  the  present  time,  hut 
definite  patterns  appear  to  be  forming.  Generally,  the  treatments  can 
be  classified  Into  three  groups*  "good",  "fair",  and  "poor".  This 
classification  Is  based  on  the  mortality  of  beetles  when  placed  on 
treated  wood. 

Zn  the  "good"  category  are* 

50  BDT  aqueous  emulsion 
10  benzene  hexachloride  in  Telslcol  Aft  50 
l/20  bensene  hexachloride  In  Telslcol  Aft  50 
50  DDT  solution  in  Telslcol  Aft  50  and  kerosene 
10  DDT  solution  with  pyre thrum  In  deobase 
10  DDT  solution  with  thanlte  In  deobase 
when  applied  as  3-ainute  dips. 

In  the  "fair"  to  "good"  category  are* 

50  DDT  aqueous  suspension 
50  Toxaphene  in  Telslcol  Aft  50 
10  DDT  solution  In  Velslcol  Aft  50 
20  Chlordane  In  deobase 
when  aonlled  as  3-mlnute  dips. 

In  the  "poor"  category  are  the  solvents  xylene,  Telslcol  Aft  50, 
Vo.  2  fuel  oil,  kerosene,  and  deobase  and 

30  copoer  napthenate  In  deobase 
3.70  pentachlorophcnol 
60  napthenlc  acid  In  kerosene 
wnen  applied  as  3-mlnute  dips. 
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Large  scale  operations  by  the  Corps  of  Engineers  using  a  3~*inute 
dip  of  pentachlorophenol  In  lo.  2  fuel  oil  hare  shown  that  treataent 
to  he  effective. 

All  of  the  chlorinated  phenols  are  extremely  toxic,  producing 
acute  toxemia  when  taken  Internally  and  severe  dermatitis  on  external 
contact.  Xlahorate  precautions  are  required  when  handling  penta. 

There  remains  one  large  prohlea  for  which  an  answer  Is  not  yet 
available.  The  effects  of  tiae  and  envlronaent  on  the  efficiency  of  the 
various  repellants  are  unknown.  Tests  are  presently  under  way  which 
should  yield  an  answer.  After  a  period  of  two  years  mauy  of  the  chea- 
leal  treatments  still  look  effective. 

One  safety  factor  oust  he  considered  when  choosing  a  dip  or  spray, 
naaely,  the  fire  and  explosion  hazard.  It  is  generally  accepted  that  a 
formulation  with  a  flash  point  under  100°f  Is  too  dangerous  for  general 
use.  An  ideal  solution  would  have  a  flash  pdnt  in  the  neighborhood  of 
140° J. 


2.  Immunization  - 

Wood  that  contains  no  starch  is  not  susceptible  to  Lrctus  attack. 
It  Is  therefore  evident  that  the  uee  of  noisons  and  objectionable  com¬ 
pounds  could  be  obviated  if  the  starch  in  wood  could  be  removed  or  con- 
verted  Into  some  unattractive  chemical. 

Starch  can  be  converted  by  chemical  »ctlon  or  by  ohyslcal  con¬ 
ditions.  It  has  been  observed  that  the  starch  content  of  wood  can  be 
materially  lowered  by  certain  condltlone  during  seasoning.  Inasmuch  as 
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no  positive  relation  ha*  1)060  established  between  the  conditions  pre¬ 
vailing  during  seasoning  and  the  starch  content  of  the  seasoned  lumber, 
investigations  are  under  way  by  the  Department  of  Agriculture  to  de¬ 
termine  if  controlled  seasoning  can  be  universally  effective  and  to 
determine  the  necessary  conditions. 

Other  investigations  are  being  directed  toward  the  development 
of  suitable  chemical  (or  enzyme)  formulations  which  can  convert  starch 
without  adversely  effecting  the  physical  properties  of  the  wood,  and 
which  can  be  economically  apolled  as  a  dip  or  spray.  One  such  com¬ 
pound  being  investigated  is  diastase. 

If  an  economical  treatment  can  be  developed  which  will  elim¬ 
inate  starch  in  the  wood,  the  problem  will  be  solved. 
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IXTOBMATIOSAL  HXPQBT 
OV  THI 

LTCTUS  POWSKR  POST  BIXTXJ 
PBOBLXN 


PAST  II 

MPOBT  07  S0BY1T  07 
IA7AL  SUPPLY  PKPQT 

BIJOU,  OV  J1R3IT 


I.  WM1  TO  HARWOOD  IMPLPgHT  HAHELBi 


1.  Aesss  sgy.gfA  - 

Spot  chocks  wore  node  of  the  storage  areas  (principally  5tb  deck. 
Building  42)  which  houses  hardwood  implement  handles  such  as  axe,  shovel, 
hoe,  and  hammer  handles.  The  stock  of  each  item  was  checked  carefully 
for  the  presence  of  Lrctus  and  where  infestation  was  discovered  complete 
oo unis  were  made. 

2.  Damage  found  - 

One  item  -  sledge  hammer  handles,  stock  Vo.  41-H-1487  was  found 
to  contain  an  apparently  active  infestation. 

The  handles  of  seasoned  hickory  were  stored  on  the  5th  deck  of 
Building  42  in  the  manner  shown  in  pnoto  308-3. 

The  total  stock  numbered  716  and  the  handles  showing  emergence 
holes  numbered  49. 

Two  of  the  most  heavily  damaged  specimens  were  removed  from 
stock  and  examined  for  extent  of  damage.  An  iodine  test  showed  these 
handles  to  be  high  in  starch  content.  One  of  the  handles  had  em¬ 
ergence  holes  and  the  other  120.  Photo  308-1  shows  the  gross  damage  to 
two  handles.  specimen  in  the  foreground  was  broken  by  holding  one 

end  in  a  vise  and  pulling  with  one  hand;  it  wa„  later  sawed  and  a  section 
split.  Kioto  308-2  shows  the  same  handle  in  cross  section;  the  lighter 
areas  art  the  powder  filled  galleries  made  by  Lrctus.  It  is  estimated, 
that  80ft  of  the  cross  sectional  area  has  been  eaten  away. 

Piles  of  frass  (boring  dust)  on  the  handles  in  the  racks  and 
?n  the  floor  indicated  that  the  indentation  was  active. 
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Other  handle  stock  stored  in  the  seme  area  shoved  no  sign,  on 
gross  exsai nation,  of  infestation.  A  large  quantity  of  axe  handles  (Photo 
308-41  stored  close-by  shoved  no  sign  of  Lvctus  and  an  iodine  test*-  shoved 
them  to  be  lov  in  stareh  content.  Most  of  the  handle  stock  with  the  ex¬ 
ception  of  the  sledge  banner  handle  vas  either  painted,  waxed,  or  lacquered 
and  vas  free  f  roa  Lrctus. 

IX.  PAMAQ1  Jfi  gAMMQQP  PALUfflt 

1.  Ami  coTered  - 

The  fol loving  area  were  carefully  inspected  for  signs  of  Lrctua  in¬ 
festation! 

1.  8th  deck,  Building  42 

2»  Building  73 

3.  Building  22 

4.  Lot  93  (outdoor  pallet  storage 
area  north  of  Building  82) 

2.  Damage  found  - 

The  only  Lyctus  damage  in  Buildit^  42  vas  to  ths  handle  stock  as 
noted  above.  lo  signs  of  damage  to  pallet  were  found. 

About  six  pallets  in  Building  7g  were  found  to  have  suffered  Lrc- 
tus  damage  and  only  one  of  those  six  vas  daaaged  to  the  point  of  needing 
repair.  Photos  308-5.  £,  7,  show  the  extent  of  the  m ct  severe  damage 
found.  The  board  which  was  attached  had  considerable  wane  along  the 
front  edge  and  the  stareh  content  was  moderately  high.  In  all  other 
pallets  shoving  infestation,  the  damage  wee  so  slight  as  to  be  Insig¬ 
nificant  ;  a  doten  Mergence  holes  near  knots  or  vane  vas  the  usual  ex¬ 
tent. 

(1)  Bee  Appendix  C 
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11  hinrtHni  aaalaagat* 

The  extent  of  Lyctus  damage  in  Building  Zi.  vac  insignificant;  a  half 
doxen  pallets  shoving  a  few  holes  near  hoard  edg.s  where  hark  or  vane  shoved. 

igala*  iht  rtamiT  iz  Larctm  XU  insignificant  cornered  1ft  llftl  fiftAUd 

12  hftBdUflg  eqainaent. 

Lot  93  is  devoted  to  the  outdoor  storage  of  pallets;  approximately 
5000  pallets  are  stored  there,  their  ages  ranging  from  one  to  six  years. 

Close  scrutin;-  of  accessible  portions  of  those  pallets  shoved  about  2L 
to  have  Lyctue  infestation.  About  three  times  that  nuaher  shoved  previous 
attack  by  large  bostrichlde,  ambrosia-beetles  and  a  bunrestid;  none  of  these 

>*ruwa** »- 

are  presently  active.  In  all  cases  the  damage  by  Lrctua  vas  narrow  in  ex¬ 
tent.  Photos  308-0  and  308-9  show  typical  evidence  of  attack.  Bo  evidence 
of  active  Lyctue  Infestation  was  apparent.  In  all  cases  it  appeared  that 
the  Powder  Post  Beetle  had  eaten  the  desirable  portions  of  the  wood 
moved. 

Ill .COBCLUSIOBS  ASP  RttOHHSIDATIOEB: 

1.  Since  Lyctus  attacks  only  those  wood  parts  which  contain  consider¬ 
able  starch,  and  such  parts  only  occur  in  certain  portions  of  a  tree,  only 
a  fraction  of  usable  hardwood  lumber  is  susceptible. 

2.  Bound  stock,  such  as  tool  and  implement  handles,  is  frecuently  turned 
from  branch-wood  or  saall  trees,  end  such  wood  it  usually  high  in  starch  co in¬ 
tent  and  highly  susceptible.  Luaber  which  is  used  in  pallet  aamfacture  is  of 
such  relatively  large  dimensions  that  it  east  be  cut  from  logs  of  which  only  a 
part  is  starchy,  and  consequently  only  certain  portions  of  pallst  lumber  are 
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are  susceptible.  It  can  be  generally  concluded  that  handle-stock  presents 
e  potentially  greater  problea  than  pallets  in  frequency  and  severity  of  at¬ 
tack. 

3.  It  was  shown  by  the  findings  of  the  survey  that  the  problea  of  Lyc- 
tus  infestation  of  pallets  at  the  laval  Supply  Depot.  Bayonne.  Bew  Jersey 
is  not  serious.  Pallets  here  suffer  far  greater  daaage  from  fork  trucks, 
etc.,  than  Lrctus. 

4.  A  problea,  though  ostensibly  minor,  does  exist  where  handle-stock 
has  kecoae  infested  by  Lrctus. 

5.  Io  concrete  data  is  available  on  the  magnitude  of  the  Lrctus  prob¬ 
lea  at  naval  installations  other  than  the  laval  Supply  Depot,  Bayonne,  Yov 
Jersey.  Beither  the  percentage  of  pallets  attacked  nor  the  extent  of  the 
daaoge  on  those  attacked  is  known,  and  since  observations  indicate  that 
reports  may  be  exaggerated  it  is  recommended  that  a  thorough  study  be 
aade.  A  survey  of  naval  installations  should  afford  data  on  the  problea 
which  can  be  used  to  plan  a  future  course  of  action. 

6.  Since  it  appears  that  the  cost  of  dipping  or  spraying  a  pallet  with 
a  preventative  will  be  a  considerable  part  of  the  initial  cost  of  the  pallet 
(perhaps  50^),  it  would  be  economically  unsound  to  so  treat  all  pallets  if 
only  a  saall  fraction  of  all  pallets  are  susceptible  and  then  only  in  a 
minor  degree. 

7.  Inasmuch  as  no  proven  preventative  is  known  which  will  fulfill  all 
the  requirements  imposed  by  naval  usage,  it  is  recommended  that,  should  the 
problem  be  found  to  be  serious,  an  intensified  program  be  initiated  which 
would  supplement  wore  presently  being  done  by  the  favy  and  other  government 
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agencies. 
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APHBDIX  X 


There  i»  given  below  a  partial  list  of  the  chemical  formulations  tested 
as  remedies  for  infestation  by  Dyctus  Powder  Post  Beetles  by  the  Bureau  of 
Xntomology  and  Plant  Quarantine,  U.  8.  Department  of  Agriculture. 

1.  formulations  solute  in  petroleum  deri Tat  Ives  - 

2&%  acetylene  tetrachloride  in  #2  fuel  oil 
0.6 %  gamma  benzene  hexachlorlde  {2%  gamma  in  #2  fuel  oil) 

0.5^  benzene  hexachlorlde  in  Velslcol  AX-60 
lit  benzene  hexacblorlds  in  Velslcol  AX-50 
2lt  chlordane  in  #2  fuel  oil 
2 chlordane  in  deobase 
2^  copper  napthenate  in  #2  fuel  oil 
2lt  copper  napthenate  in  deobase 
5%  DOT  in  #2  fuel  oil  (7oz.  per  gallon) 

5 It  DOT  in  80jt  kerosene  and  15%  Velslcol  AR-50 
l^t  DOT  /  2  1/2%  Thanite  in  deobase 
1 %  DOT  in  Velslcol  AB-60 

5%  aethoxychlor  in  #2  fuel  oil  (?  ot.  per  gallon) 

104  aonochloronaphtnelene  in  #2  fuel  oil 
hi  napthenic  acid  in  kerosene 
loi  Buodex  l;T«  VR  in  deobase 
26i  or*hodichlorobenzene  in  kerosene 
0.4*  piperonyl  butoxlde  f  0.5%  pyrethnn*  in  f*?  fuel  oil 
0.4%  piperonyl  butoxide  f  ',.li  pyrethrins  in  %2  fuel  oil 
2%  pentachloropher.ol  in  #2  fuel  oil 
0.4%  piperoayl  cyclonene  ir  #3  fue*  oil 
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5ft  pentachloro  phenol  in  #2  fuel  oil 
25ft  spirits  of  turpentine  in  kerosene 
25ft  trichlorobenzenc  in  kerosene 
5ft  toxaphene  in  #2  ""  tel  oil  (7  oz.  per  gallon) 

5ft  toxaphene  in  Velsicol  AB-50 

II.  Fetroleua  derivatives  alsas  - 

deobase 
#2  fuel  oil 
kerosone 
Velsicol  AB-50 
Xjlene 

Trichlo  -oberzene 
Orthodichlorobenzene 

I I I.  Water  soluble  or  dlspe rslble  fc raulatlons  - 

5*  LOT  aqua  emulsion 
5ft  COT  aqua  suspension 

0.5ft  lorol  thiazonyl  disulphide  (dupont  15-4200)  in  water 
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APFSHD1X  B 


Chemical  formulations  tested  as  preventativee  against  infestation  by 
Lyctr.a  Ponder  Poet  Beetle*,  By  the  Bureau  of  Sntomology  and  Plant  Quaran¬ 
tine,  U.  8.  Department  of  Agriculture. 

1.  Water  soluble  or  dispersible  formulations  - 

0.96ft  colloidal  sulphu.  8  lbs.  per  100  gals,  water 
(particle  sire  2  microns) 

0.96ft  wet  table  sulphur  8  lbs.  per  100  gals,  water 
(particle  size  4-5  microns) 

5ft  borax 

Oft  borax  j-  10ft  isopropyl  alchol 
6ft  borax  j-  Trite  n  X-155  emulsifier 
5ft  boric  acid 

5ft  borax  j-  0.96ft  colloidal  sulphur 
10ft  sodium  arsenite 
5ft  wet  table  DOT 
5$  colloidal  DOT  in  water 
5ff  DOT  emulsion 

0.5ft  gamma  benzene  hexachloride,  vttable 
0.5ft  gamma  benzene  hexachloride  emulsion 
2ft  BOdium  pentachlorophenate 

11.  formulations  solute  in  petroleum  derivatives  - 
2ft  pc ntachlorophenol  in  42  fuel  oil 
3.8ft  pentachloro phenol  in  #2  fuel  oil 
5ft  pentachloro  phenol  in  fp  fuel  oil 
2ft  copper  napthenate  in  #2  fuel  oil 
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DDT  in  fZ  fuel  oil  (  7  o t.  pei  ptCt  i  .  i) 

0*5^  gamma  tenzene  hexachloride  (12^  gamma)  in  42  fuel  oil 

10^  monochloronapthalene  in  j2  fuel  oil 

5 Toxaphene  in  #2  fuel  oil  (7  oz.  per  gallon) 

2^  clilordane  in  #2  fuel  oil 

2^  Ammonium  copper  napthenate  in  42  fuel  oil 

2$  DOT  f  chlordane  />  0.04^  pyrethrum  in  kerosene 
(atomised  spray) 

111*  Petroleum  derivatives  alone  - 
kerosene 
deobaet 

Velsicol  AB-50 
#2  fuel  oil 
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The  quasi- quantitative  teat  for  etarch  in  wood  ua®d  1)7  the  Department 
of  Agriculture  is  aa  folio**: 

1.  Preparation  of  aolutlon  - 

Dissolve  in  40  grams  of  eater  2.4  grams  of  iodine  and  4.0  grama 
of  potassium  iodide.  Dilute  this  solution  with  vat or  to  a  volume  of 
100  cc. 

2.  Preparation  of  Specimen  - 

A  small  area  should  "be  shaved  smooth  vith  a  sharp  knife.  The 
section  should  he  parallel  to  the  grain. 

3.  Jhe  test  - 

Apply  a  small  quantity  of  the  iodine  solution  with  a  small  piece 
of  cotton  wool  or  brush  to  the  prepared  section.  The  appearance  of  black 
or  purplish  stains  indicate  the  presence  of  starch.  The  degree  of  color¬ 
ation  indicaves  the  concentration  of  starch. 


A  true  quantitative  procedure  for  starch  determination  can  be  found 
in  the  Testing  Methods.  Recommended  Practices.  Specifications  of  the 
Technical  Association  of  the  Pulp  and  Paper  Industry.  Code  T419m-45. 


